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significantly different total Nitrogen, available P and K, Ca and 
Mg exchangeable contents, compared to tea gardens (P>0.01). 
In contrast changes of C/N ratio didn’t have significantly differed. 
 
 
P727 
Effect of clear-cutting on soil carbon pool and CO2 
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1University of Helsinki, Helsinki, Finland, 2Finnish Forest 
Research Institute, Vantaa, Finland. 
Due to their large land area and large carbon pool forests have 
an important role in the management of soil carbon stocks. Upon 
such disturbances as forest fire or clear-cutting, the carbon 
balance of forest is profoundly changed. First the carbon 
assimilation in photosynthesis of trees is ceased and secondly a 
large amount of fresh litter is released to the soil. When the tree 
canopy is removed, solar radiation on the soil surface is 
increased resulting in higher soil temperature, which can 
increase the decomposition rate of organic matter. There is also 
a major shift from autotrophic to heterotrophic respiration due to 
removal of trees. We studied soil CO2 efflux and carbon stocks 
on 5- to 12-year-old clear-cut sites and on adjacent non-cut 
Scots pine and Norway spruce forest stands in Southern 
Finland. 
Soil CO2 efflux at the sites showed a typical seasonal variation 
following soil temperature the fluxes ranging from 0.2 g CO2 m-2 
h-1 in the beginning of June to 1.2 g CO2 m-2 h-1 in July. Soil 
temperature was substantially higher on the clear-cut sites than 
in the control forests during the growing season. Except for 
young Scots pine sites the CO2 effluxes measured from the 
clear-cut sites did not differ statistically from those measured in 
the control forests even if a major proportion of the actively 
respiring root biomass was killed upon clear-cutting. The CO2 
efflux from root and rhizosphere respiration was probably 
masked by the decomposition of logging residue remained in the 
soil and the respiration from emerging ground vegetation on the 
clear-cut sites. We will continue studying the carbon stocks and 
fluxes at the sites with a process based model taking into 
account the decomposition rates of different fractions of soil 
organic matter, root and rhizosphere respiration and carbon 
input from photosynthesis. 
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Transformation of secondary Norway spruce forests has become 
a highly relevant issue for forest policy, management, and 
research in the Czech Republic. The attention for the 
transformation of Norway spruce is due to changing forestry 
objectives and an enhanced understanding of forests, which 
allows for a better insight into the consequences of different 
management practices. The main advantage of transformation 
into mixed or uneven-aged forests is the increase in ecological 
stability. In terms of organic litter, acidity and nutrient cycling, the 
litter of broadleaves tends to decompose faster than litter of 
conifers. Consequently, organic residues do hardly accumulate 
on the soil surface, pH values in the top soil are generally higher 
and the release of nutrients is faster. This leads to a better 
conservation of base cations and an accelerated turnover. The 
study deals with the evaluation of the concentration of DOC in 
lysimetric waters sampled from forest stands of various species 
composition in the Drahanska vrchovina Upland. The purpose of 
the places was to study soil water by means of lysimeters. Data 
obtained were measured in pure spruce monocultures (Picea 
abies Karst.), in pure beech monocultures (Fagus Silvatica L.). 
In precipitation waters and waters intercepted in underground 
lysimeters, the amount and chemical composition of water was 
determined in every sampling. DOC was determined by means 
of a SHIMADZU TOC VCSH/CSN analyser according to the 
CSN EN 1484 (1998) standard. For the transformation of spruce 
monocultures to mixed forest dissolved organic carbon is 
suitable characteristics. 
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Charcoal is a highly recalcitrant organic component that is 
currently incorporated in Mediterranean soils in great quantities 
following wildfires. Despite its very long residence time in soil 
and its contribution in limiting the greenhouse effect, in situ 
studies on charcoal are few. Fresh charcoal added to soil is 
quickly reduced in size and possibly in time suffers some 
moderate chemical changes. In this study, charcoal was 
collected from the ground of a burned Pinus pinea forest in 
Tuscany, Central Italy two weeks, three months and six months 
after fire. Charcoal was separated in 4 dimensional fractions (>2 
mm; 2-1 mm; 1-0.5 mm; <0.5 mm) and studied for chemical 
properties by elemental C, N and solid state CP-MAS 13C NMR 
analysis and for reactivity by acid oxidation. The size fractions 
appeared to have different composition, char from wood and 
bark being comprised in the coarsest fraction, pine needles 
fragments in the intermediate fractions and highly condensed BC 
in the finest fraction. The BC in the fine fraction was closely 
blended with soil particles and aggregates and could hardly be 
separated from them. The variation in the relative abundance of 
the fractions through time was investigated in the first year 
following fire. The observation of the charcoal fraction at ESEM-
EDX allowed assessing some effects of the on going 
degradation processes occurring in the field. 
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The global average surface temperature will likely increase by 2 
to 4.5 °C during the course of the 21st century. In the meantime, 
changes in precipitation and the melting of ice and snow are 
expected to increase flood risks in some areas while causing 
droughts in others. Forest productivity and vitality depend on in 
addition of nutrient status of soil also on moisture and 
temperature conditions of soil. We wanted to study how the soil 
temperature and moisture conditions effect on forest vitality 
(defoliation and discoloration) and annual litterfall flux. According 
to our previous studies we have found positive correlation 
between total flux of litterfall and defoliation degree in spruce 
stands. The study was carried out on six Norway spruce (Picea 
abies L. Karst.) Level II plots during 1996 to 2004 that form a 
part of the UN-ECE/ICP Forests and EU/Forest Focus forest 
condition monitoring programmes. Temperature and moisture of 
soil have been monitored in these sites at depth of -10 cm and -
20 cm, in addition to temperature within and above the tree 
stand and precipitation under the tree canopy. These 
parameters are measured and stored once an hour. Defoliation 
was assessed on 60 trees on each plot. Defoliation of spruce 
was estimated on the upper half of the living crown. Litterfall was 
collected using 12 traps located systematically over the 30 x 30 
m plots. The top of the funnel-shaped traps (collecting area = 0.5 
